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o-rings that urge the first and second seat members toward the
side of the valve body are arranged inside first and second
annular grooves, which are provided on the inner circumfer-
ential surface and the inner circumferential surface.
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1
FLOW PATH OPENING/CLOSING VALVE

CROSS-REFERENCE TO RELATED
APPLICATION

This application is based upon and claims the benefit of
priority from Japanese Patent Application No. 2012-233173
filed on Oct. 22, 2012, the contents of which are incorporated
herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a flow path opening/clos-
ing valve for switching a flow through state of a fluid by
opening and closing a flow path through which the fluid flows.

2. Description of the Related Art

Heretofore, a flow path opening/closing valve has been
known which, for example, is connected to a flow path
through which a fluid flows, and which controls a flow
through state of the fluid by switching a state of communica-
tion of the flow path.

As a flow path opening/closing valve of this type, in U.S.
Pat. No. 4,815,704, there is disclosed a “ball valve” structure
having a spherical valve. In the flow path opening/closing
valve, a valve chamber is provided, which accommodates
therein the spherical valve in the interior of a valve main body.
By rotating a shaft, which is connected to an upper portion of
the valve, a through hole of the valve establishes communi-
cation between a pair of passages (fluid inlet port and fluid
outlet port) formed in the valve main body. Annular seal
members are provided on the side of the fluid inlet port and the
side of the fluid outlet port of the valve, which function as
valve seats for supporting the valve, and slide against the
outer circumferential surface of the valve to prevent fluid
from leaking into the interior of the valve chamber.

Further, U.S. Patent Application Publication No. 2008/
0283787 discloses a “ball valve”. As shown in FIG. 5, seal
members 4a, 4b have a pair of curved surfaces and are
arranged in the interior of a first body 2a. End surfaces of the
seal members 4a, 4b abut against each other such that the seal
members 4a, 4b sandwich therebetween a spherical valve
body 6 in which the fluid passage is formed. The spherical
valve body 6 slides against the curved surfaces and is retained
rotatably. O-rings 8a, 86 are provided respectively on sur-
faces of the seal members 4a, 45, which face toward the fluid
inlet port and the fluid outlet port. The second body 25 s fitted
into the first body 2a, and by the second body 25 pressing the
o-ring 8b, the seal members 4a, 45 are pressed into contact,
whereby a sealing effect is carried out in cooperation with the
o-ring 8a.

SUMMARY OF THE INVENTION

However, according to the conventional technique of U.S.
Pat. No. 4,815,704, in the valve chamber, a constant gap is
formed between the inner circumferential surface of the valve
chamber, the annular seal members, and the outer circumfer-
ential surface of the valve. Consequently, when the flow path
is opened and closed, accompanying rotation of the valve, the
aforementioned gap and the flow path are temporarily placed
in communication via the through hole of the valve, whereby
aportion of the fluid infiltrates into the gap. When rotation of
the valve is completed, the infiltrated fluid is not returned to
the flow path but remains within the gap, and the retained fluid
becomes altered in character and corrupted, leading to corro-
sion of the valve and the valve main body. Thus, a disadvan-
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tage occurs in that trace amounts of the corrupted fluid
become mixed with in the flow path and contaminate the
clean fluid that is supplied to the flow path.

According to the conventional technique of U.S. Patent
Application Publication No. 2008/0283787, inner circumfer-
ential surfaces of adjoined seal members 4q, 45 slide against
the outer circumferential surface of the valve body 6, and
outer circumferential surfaces ofthe seal members 4a, 45 abut
against the inner circumferential surface of the valve cham-
ber, and the seal members 4a, 4b are formed with a substan-
tially annular shape. Consequently, in the interior of the valve
chamber, since a sealing structure is formed by the valve body
and the seal members 4a, 4b, fluid does not infiltrate into the
valve chamber, and a gap is not formed in which fluid is
retained in the same manner as in the conventional technique
of U.S. Pat. No. 4,815,704. However, inner circumferential
surfaces of the seal members 4a, 4b are continuously in
sliding contact with the outer circumferential surface of the
valve body 6, and therefore, when rotation of the valve body
6 is carried out continuously over a long period of time, the
seal members 4a, 4b are subject to wear and the sealing
function thereof deteriorates. As a result, even in a valve-
closed state, a disadvantage occurs in that fluid tends to leak
from the flow path.

Furthermore, as such wearing of the seal members 4a, 45
progresses, small gaps are formed at worn locations of the
seal members 4a, 4b, so that similar to the conventional
technique of U.S. Pat. No. 4,815,704, part of the fluid infil-
trates and becomes retained in the small gaps, whereby the
valve body 6 and the first body 24 are subject to corrosion, and
a disadvantage occurs in that clean fluid that passes through
the flow path inside the valve body 6 becomes contaminated.

The present invention has been made in an effort to over-
come the disadvantages of the aforementioned conventional
techniques, and has the object of providing a flow path open-
ing/closing valve in which, even if seal members thereof are
subjected to wear due to sliding contact of the valve body, a
continuous and stable sealing performance can be assured,
and even if used over a prolonged period, gaps are not formed
in which fluid infiltrates and becomes retained.

For achieving the aforementioned object, the present
invention is characterized by a flow path opening/closing
valve comprising a valve body having a through hole therein,
amain body having a fluid inlet port and provided with a valve
chamber in which the valve body is rotatably accommodated,
a stopper having a fluid outlet port communicating with the
fluid inlet port and which is secured to the main body, a handle
that rotates the valve body inside the valve chamber for block-
ing communication between the fluid inlet port and the fluid
outlet port, and a sleeve disposed in the interior of the main
body and which slides against the valve body and is provided
with a through hole therein that establishes communication
between the fluid inlet port and the fluid outlet port.

An annular groove is provided in a surface of the sleeve that
faces toward the valve body, and a seat member that slides
against the valve body is arranged in the annular groove.

According to the above-described configuration, a shield-
ing structure can be provided in the interior of the valve
chamber by the sleeve and the valve body. Owing thereto,
gaps are not formed inside the valve chamber in which fluid
infiltrates and becomes retained, and corrosion of the valve
body and the main body, or contamination of the fluid that
flows through the passageway in the interior of the valve
body, can be prevented.

Further, since the seal members perform a sealing function,
even if inner circumferential surfaces of the sleeve and the
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main body become worn due to sliding contact with the valve
body, a stable sealing performance can always be assured.

Further, in the flow path opening/closing valve, another
annular groove confronting the annular groove of the sleeve
may be provided in the main body, and another seat member,
which confronts the seat member, may be provided in the
other annular groove, such that the other seat member slides
against the valve body.

According to the above-described structure, because the
seat member and the other seat member perform a sealing
function, even if wearing occurs due to sliding contact of the
inner circumferential surface of the sleeve or the main body
with the valve body, a stable sealing performance can always
be assured.

Furthermore, in the flow path opening/closing valve, an
elastic member may be provided in the annular groove of the
sleeve so as to contact the seat member.

According to the above-described structure, because the
seat member is continuously urged by the elastic member
toward the side of the valve body, even if wearing of the seat
member occurs due to sliding against the valve body, the seat
member can be kept in intimate contact with the valve body
stably and reliably by the pressing force of the elastic mem-
ber. As a result, a stable sealing performance can always be
assured, and leakage of fluid that passes between the valve
body and the seat member can reliably be prevented.

Further, in the flow path opening/closing valve, another
elastic member may be provided in the other annular groove
provided in the main body so as to contact the other seat
member.

According to the above-described structure, because the
other seat member is continuously urged by the other elastic
member toward the side of the valve body, even if wearing of
the other seat member occurs due to sliding against the valve
body, the other seat member can be kept in intimate contact
with the valve body stably and reliably by the pressing force
of the other elastic member. As a result, a stable sealing
performance can always be assured, and leakage of fluid that
passes between the valve body and the other seat member can
reliably be prevented.

Furthermore, in the flow path opening/closing valve, the
elastic member may be an o-ring.

According to the above-described structure, because the
seat member is continuously urged by the elastic force of the
o-ring toward the side of the valve body, even if wearing of the
seat member occurs due to sliding against the valve body, the
seat member can be kept in intimate contact with the valve
body stably and reliably by the pressing force of the o-ring.
Furthermore, since the o-ring itself carries out a sealing func-
tion, leakage of fluid that passes between the valve body and
the seat member can reliably be prevented.

Further, in the flow path opening/closing valve, the other
elastic member may be an o-ring.

According to the above-described structure, because the
other seat member is continuously urged by the elastic force
of'the o-ring toward the side of the valve body, even if wearing
of the other seat member occurs due to sliding against the
valve body, the other seat member can be kept in intimate
contact with the valve body stably and reliably by the pressing
force of the o-ring. Furthermore, since the o-ring itself carries
outa sealing function, leakage of fluid that passes between the
valve body and the other seat member can reliably be pre-
vented.

Further, in the flow path opening/closing valve, a first
screw member may be provided on the stopper, a second
screw member may be provided on the main body, and by
screw-engagement between the first screw member and the
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second screw member, the sleeve may be pressed via the
stopper, whereby the sleeve is pressed into contact with the
valve body.

According to the above-described structure, because the
sleeve is continuously pressed toward the side of the valve
body by the stopper, the sleeve can be kept in intimate contact
with the valve body stably and reliably.

Further, in the flow path opening/closing valve, multiple
cutouts may be provided on a side of the fluid outlet port of the
stopper, whereas small projections may be provided on the
handle at positions corresponding to the positions of the mul-
tiple cutouts, wherein the stopper is attachable and detachable
with respect to the main body by engagement of the small
projections in the cutouts.

According to the above-described structure, because the
handle can also be used as a detachable fixture of the stopper,
during assembly operations or exchange of parts or the like,
there is no need to separately prepare a fixture that is used
merely for attachment and detachment, so that assembly and
disassembly operations of the flow path opening/closing
valve can easily be carried out.

More specifically, according to the present invention, even
if the seat members are subject to wear due to sliding contact
with the valve body, the sealing properties thereof can always
be assured in a stable manner, such that even if used over a
prolonged period, gaps are not formed into which the fluid
infiltrates and is retained. Thus, corrosion of the valve body
and the main body, and contamination of the fluid that passes
through the interior of the valve body can be prevented.

The above and other objects, features and advantages of the
present invention will become more apparent from the fol-
lowing description when taken in conjunction with the
accompanying drawings in which a preferred embodiment of
the present invention is shown by way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a vertical cross sectional view of a flow path
opening/closing valve according to an embodiment of the
present invention;

FIG. 2 is an exploded perspective view of the flow path
opening/closing valve shown in FIG. 1;

FIG. 3 is a vertical cross sectional view showing, in the flow
path opening/closing valve of FIG. 1, a condition in which a
handle is detached from the shaft and is fitted onto the stop-
per;

FIG. 41is aside view ofthe stopper in the flow path opening/
closing valve shown in FIG. 1; and

FIG. 5 is a vertical cross sectional view of a flow path
opening/closing valve according to the conventional tech-
nique disclosed in U.S. Patent Application Publication No.
2008/0283787.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A preferred embodiment of a flow path opening/closing
valve according to the present invention will be described
below with reference to the accompanying drawings.

InFIG. 1, reference numeral 10 indicates a flow path open-
ing/closing valve according to an embodiment of the present
invention. The flow path opening/closing valve 10 includes a
main body 12. A fluid inlet port 14 is formed on one end side
of the main body 12, and a fluid outlet port 16 that commu-
nicates with the fluid inlet port 14 is formed on another end
side of the main body 12.
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As shown in FIGS. 1 and 2, in the main body 12, a valve
chamber 18 is formed between the fluid inlet port 14 and the
fluid outlet port 16. A spherical valve body 20 in which a
through hole 20q is provided is accommodated rotatably in
the interior of the valve chamber 18, and a sleeve 22 is
arranged on the fluid outlet port 16 side of the valve body 20.
The fluid inlet port 14 side of the sleeve 22 is in contact with
the valve body 20, and on the fluid outlet port 16 side thereof,
a substantially cylindrical stopper 24 is provided, which
presses the sleeve 22 against the side of the valve body 20.

The sleeve 22 is roughly annular shaped overall, and a
through hole 23 is provided therein, which enables commu-
nication between the fluid inlet port 14 and the fluid outlet
port 16. On an inner side that forms the through hole 23 of the
sleeve 22, an inner circumferential surface 224 corresponding
to an outer circumferential surface 205 of the valve body 20,
and an inner circumferential surface 226 which is contiguous
to the inner circumferential surface 22a and is formed of
substantially the same inner diameter as the through hole 20a
of the valve body 20, are formed.

A recess 21 that extends in an axial direction is disposed on
anupper part of the valve body 20. An end of a shaft 26, which
rotates the valve body 20, is fitted into the recess 21. The shaft
26 projects from the main body 12, and a handle 28 for
rotating the valve body 20 is connected detachably to the
other end of the shaft 26. As shown in FIG. 1, o-rings, which
perform a sealing function, are interposed between the shaft
26 and the inner wall of an annular projecting portion of the
main body 12.

Within an inner circumferential surface 18a of the valve
chamber 18, on an inner circumferential surface 185 on the
side of the fluid inlet port 14, a first annular groove 34 is
formed, whereas on the inner circumferential surface 22a of
the sleeve 22 facing the valve body 20, a second annular
groove 36 is formed in confronting relation to the first annular
groove 34.

Preferably, in the first annular groove 34, a first o-ring
(elastic member) 38 is arranged so as to overlap in the axial
direction with a first seat member 30 made from an elastic
body. Preferably, in the second annular groove 36, a second
o-ring (elastic member) 40 is arranged in a similar manner so
as to overlap in the axial direction with a second seat member
32 made from an elastic body. The first seat member 30 and
the second seat member 32 are both annular or ring-shaped,
and are equipped with curved surfaces so as to abut, respec-
tively, without gaps against the outer circumferential surface
206 on the fluid inlet port 14 side and the fluid outlet port 16
side of the valve body 20. More specifically, the first o-ring 38
is disposed in a deepest part of the first annular groove 34, the
first seat member 30 is arranged on an open side of the first
annular groove 34, the second o-ring 40 is disposed in a
deepest part of the second annular groove 36, and the second
seat member 32 is arranged on an open side of the second
annular groove 36. Owing thereto, as described later, the first
seat member 30 is pressed by the elastic force of the first
o-ring 38 into contact against the outer circumferential sur-
face 205 of the valve body 20, whereas the second seat mem-
ber 32 is pressed by the elastic force of the second o-ring 40
into contact against the outer circumferential surface 205 of
the valve body 20.

In this case, if necessary, the first annular groove 34, the
first seat member 30, and the first o-ring 38 may be omitted.

Within the inner circumferential surface 18a of the valve
chamber 18, the inner circumferential surface 185 on the side
of' the fluid inlet port 14 is curved in a concave shape to abut
against the outer circumferential surface 206 of the valve
body 20, and an inner circumferential surface 18¢ on the side
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of the fluid outlet port 16 abuts against the outer circumfer-
ential surface of the sleeve 22. The inner circumferential
surface 22a of the sleeve 22 that faces toward the valve body
20 is curved in a concave shape to abut against the outer
circumferential surface 205 of the valve body 20.

More specifically, in a valve-open state, the outer circum-
ferential surface 205 of the valve body 20 abuts against the
inner circumferential surface 185 on the side of the fluid inlet
port 14, the first seat member 30, the inner circumferential
surface 22a of the sleeve 22, and the second seat member 32.
Owing thereto, no gaps are formed that allow infiltration and
retention of a portion of the fluid between the valve body 20
and the inner circumferential surface 18a of the valve cham-
ber 18, and the space inside the valve chamber 18 is con-
structed such that infiltration of fluid is prevented by the valve
body 20 and the sleeve 22.

A third annular groove 42, a male screw section (first screw
member) 44, and a flange 46, which projects radially outward
from the outer circumferential surface, are provided respec-
tively on the outer circumferential surface of the stopper 24,
in a direction from the side of the fluid inlet port 14 toward the
side of the fluid outlet port 16. A third o-ring 48 is disposed in
the third annular groove 42. The male screw section 44 is
screw-engaged with a female screw section (second screw
member) 50, which is engraved on the inner circumferential
surface of the main body 12 on the side of the fluid outlet port
16, whereby the stopper 24 is fixed to the side of the fluid
outlet port 16 of the main body 12. In this case, when the male
screw section 44 of the stopper 24 is screw-engaged with
respect to the female screw section 50 of the main body 12,
the stopper 24 moves toward the side of the fluid inlet port 14,
thereby pressing the sleeve 22. As a result, combined with the
elastic force of the second o-ring 40, the second seat member
32 is pressed into contact with the curved surface of the valve
body 20. The pressing force presses the first seat member 30
via the valve body 20, and the first seat member 30 receives
the elastic force of the first o-ring 38. As a result, the first seat
member 30 is pressed into contact against the curved surface
on the side of the fluid inlet port 14 of the valve body 20.
Further, as shown in FIGS. 2 and 4, cutouts 46a, 465 are
provided on the outer periphery of the flange 46.

A substantially cylindrical shaped first union nut 52, and a
substantially cylindrical shaped first union end 54 are
arranged on the side of the fluid inlet port 14 of'the main body
12. A female screw section 58, which is screw-engaged with
a male screw section 56 formed on the outer circumferential
surface of the main body 12 on the side of the fluid inlet port
14, is provided on the inner circumferential surface on the
fluid outlet port 16 side of the first union nut 52, and together
therewith, a first inner flange 60 that projects in a radial
inward direction is disposed on the side of the fluid inlet port
14. On the other hand, a first outer flange 62, which projects
in an outer circumferential direction, is disposed on the outer
circumferential surface of the first union end 54, on an end
thereof on the side of the fluid outlet port 16.

A fourth annular groove 64 is provided on an end surface
on the fluid inlet port 14 side of the main body 12, and a fourth
o-ring 66 is fitted in the fourth annular groove 64. Through
engagement of the first inner flange 60 with the first outer
flange 62, and by screw-engagement between the male screw
section 56 of the main body 12 and the female screw section
58 of'the first union nut 52, the first union end 54 is fixed to an
end surface of the fluid inlet port 14 via the fourth o-ring 66.

A substantially cylindrical shaped second union nut 68,
and a substantially cylindrical shaped second union end 70
are arranged on the side of the fluid outlet port 16 of the main
body 12. A female screw section 74, which is screw-engaged
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with a male screw section 72 formed on the main body 12 on
the side of the fluid outlet port 16, is provided on the inner
circumferential surface on the fiuid outlet port 16 side of the
second union nut 68, and together therewith, a second inner
flange 76 is provided that projects in a radial inward direction.
On the other hand, a second outer flange 78, which projects in
a radial outward direction, is disposed on the outer circum-
ferential surface of the second union end 70.

A fitth annular groove 80 is provided on the fluid outlet port
16 side end surface of the stopper 24, and a fifth o-ring 82 is
fitted in the fifth annular groove 80. The second inner flange
76 engages with the second outer flange 78, and by threaded
engagement between the male screw section 72 of the main
body 12 and the female screw section 74 of the second union
nut 68, the second union end 70 is fixed to an end surface of
the fluid outlet port 16 via the fifth o-ring 82.

The handle 28 is constituted from a gripper 84 having an
insertion hole 29 therein in which the shaft 26 is inserted, a
substantially cylindrical guide member 86 that projects
toward the main body 12 from the gripper 84, and a pair of
small projections 88a, 886 separated a predetermined dis-
tance from the guide member 86 and which project toward the
main body 12. The guide member 86 is erected around the
insertion hole 29 in which the shaft 26 is inserted, and is
loosely fitted in an annular groove 90 provided on an upper
part of the main body 12.

Incidentally, as shown in FIG. 3, the handle 28 does not
merely function as an operating member for rotating the shaft
26 and performing an opening/closing action of the flow path,
but rather, when disassembly and cleaning or exchange of
parts is carried out on the flow path opening/closing valve 10,
also functions as a fixture for taking out or tightening the
stopper 24 from or on the main body 12. For this reason, the
outer diameter of the guide member 86 is substantially the
same as or slightly smaller than the inner diameter of the
stopper 24, so as to enable the guide member 86 to be fitted
into the inner circumference of the stopper 24, and the outer
circumferential wall of the guide member 86 is formed to
match the tapered shape of the inner circumferential surface
of the stopper 24. Further, the small projections 88a, 885 are
disposed at positions to fit in the cutouts 464, 465 provided on
the flange 46 of the stopper 24 when the guide member 86 is
inserted into the inner side of the stopper 24.

The flow path opening/closing valve 10 according to the
embodiment of the present invention is constructed basically
as described above. Next, operations and advantageous
effects of the flow path opening/closing valve 10 will be
explained. A valve-open state, as shown in FIG. 1, in which
the fluid inlet port 14 and the fluid outlet port 16 are placed in
communication through the through hole 20a of the valve
body 20, shall be described as an initial position.

In the initial position, the first seat member 30 and the
second seat member 32 are in abutment against the outer
circumferential surface 205 of the valve body 20, and a seal is
formed between the outer circumferential surface 205 of the
valve body 20 and the inner circumferential surface 185 of the
valve chamber 18, as well as the inner circumferential surface
224 of the sleeve 22.

When the handle 28 is rotated by 90 degrees from the initial
position, the shaft 26 rotates together therewith, and accom-
panying rotation of the shaft 26, the valve body 20 is rotated
in the interior of the valve chamber 18. At this time, the
through hole 20q also is rotated by 90 degrees, and as a result,
communication between the fluid inlet port 14 and the fluid
outlet port 16 is blocked to thereby bring about a valve-closed
state. On the other hand, when the handle 28 is rotated by 90
degrees in the opposite direction to return to the initial posi-
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tion, the through hole 20a, the fluid inlet port 14, and the fluid
outlet port 16 are placed in communication to thereby bring
about a valve-open state.

By repeating the foregoing opening and closing operations,
a certain amount of wear occurs due to sliding contact of the
valve body 20 against the first seat member 30 and the second
seat member 32. However, even if the first seat member 30
and the second seat member 32 become worn, the first seat
member 30 and the second seat member 32 are pressed by
elastic forces of the first o-ring 38 and the second o-ring 40
into contact against the curved outer circumferential surface
2054 of the valve body 20. Owing thereto, by means of'the first
seat member 30 and the second seat member 32, a stable
sealing performance can always be assured. As a result, fluid
does notleak between the valve body 20, the first seat member
30, and the second seat member 32. Further, because the first
seat member 30 and the second seat member 32 are pressed by
the elastic forces of the first o-ring 38 and the second o-ring
40, even in the event that worn locations occur, formation of
small gaps can be prevented.

Further, the inner circumferential surface 22a of the sleeve
22 and the inner circumferential surface 18a of the valve
chamber 18 that confront the valve body 20 are bent in a
concave shape to abut at the same curvature with the outer
circumferential surface 206 of the valve body 20. Owing
thereto, the valve chamber 18 is blocked by the valve body 20
and the sleeve 22, so that infiltration of fluid into the valve
chamber 18, and formation of gaps that retain fluid therein do
not occur. As a result, fluid is not retained in the valve cham-
ber 18, corrosion of the valve body 20 or the main body 12 is
prevented, and contamination of the clean fluid that passes
through the flow path in the interior of the valve body can be
prevented.

Further, the stopper 24 is arranged by screw-attachment
thereof on the fluid outlet port 16 side of the sleeve 22,
whereby the sleeve 22 is continuously pressed by the stopper
24 toward the side of the valve body 20. Accordingly, the
inner circumferential surface 22a of the sleeve 22 and the
second seat member 32 can be maintained in a state of abut-
ment against the outer circumferential surface 205 of the
valve body 20.

On the other hand, as discussed above, according to the
embodiment of the present invention, the handle 28 functions
not only as an operating element for rotating the shaft 26, but
also can be used as a fixture for removal and attachment of the
stopper 24 from the main body 12. When put to use in this
manner, first, the second union nut 68 disposed on the side of
the fluid outlet port 16 is rotated, threaded engagement
between the male screw section 72 and the female screw
section 74 is released, and the second union nut 68 and the
second union end 70 are removed from the main body 12.
Next, as shown in FIG. 3, the handle 28 is removed from the
shaft 26, and the guide member 86 of the handle 28 is inserted
into the stopper 24. At this time, the small projections 88a,
885 become enmeshed with the cutouts 464, 465 provided on
the flange 46 of the stopper 24. In this condition, when the
handle 28 is rotated, by mutual engagement between the
small projections 88a, 8856 and the cutouts 46a, 465, the
stopper 24 is rotated, whereby the stopper 24 can be taken out
and removed from the main body 12. By reversing this pro-
cedure, the stopper 24 can be assembled and tightened on the
main body 12. In this manner, since the handle 28 can be used
as a fixture for attachment and detachment, when assembly
operations or exchanging of parts are carried out, there is no
need to separately prepare a fixture merely for the purpose of
performing attachment and detachment, and the handle 28
can suitably be used to easily perform assembly and disas-
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sembly operations. For example, in the case that the first seat
member 30 and the second seat member 32 become damaged
or subject to wear, an advantage exists in that replacement
thereof can be performed easily.

With the conventional technique disclosed in U.S. Patent
Application Publication No. 2008/0283787, it is necessary
for a spherical valve body 6 to be inserted into the interior of
a first body 24 while being sandwiched between a pair of seal
members 4a, 4b, thereby increasing the number of assembly
steps. In contrast thereto, in the flow path opening/closing
valve 10 according to the embodiment of the present inven-
tion, since the inner circumferential surface 1856 on the side of
the fluid inlet port 14 is curved in a concave shape and abuts
against the outer circumferential surface 206 of the valve
body 20, the seal member 44 in the conventional technique of
U.S. Patent Application Publication No. 2008/0283787 is
rendered unnecessary and can be dispensed with, whereby the
number of component parts can be reduced. Further, at a time
of assembly, in contrast to the conventional technique, it is
sufficient merely for the valve body 20 and the sleeve 22 to be
inserted into the valve chamber 18 of the main body 12,
whereby the number of assembly steps can be reduced.

In the flow path opening/closing valve 10 according to the
above-described embodiment, a structure has been described
in which o-rings are used as elastic members, however, the
invention is not limited to this feature. The elastic members
may be constituted by other structures such as coil springs, for
example, so long as such elastic members exhibit elastic
forces for urging the first and second seat members 30, 32
toward the side of the valve body 20.

The flow path opening/closing valve according to the
present invention is not limited to the above-described
embodiment, and it is a matter of course that various addi-
tional or modified structures could be adopted therein without
deviating from the essential gist of the present invention.

What is claimed is:

1. A flow path opening/closing valve comprising:

a valve body having a through hole therein;

a main body having a fluid inlet port and provided with a
valve chamber accommodating the valve body rotatably
therein;

astopper having a fluid outlet port communicating with the
fluid inlet port and which is secured to the main body;

ahandle that rotates the valve body inside the valve cham-
ber for blocking communication between the fluid inlet
port and the fluid outlet port;

a guide member that projects from the handle toward the
main body, when the handle is attached to the main
body; and

asleeve disposed in the interior of the main body and which
slides against the valve body and is provided with a
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through hole therein that establishes communication
between the fluid inlet port and the fluid outlet port,
wherein a first annular groove is provided in a surface of the
sleeve that faces toward the valve body, and a first seat
member that slides against the valve body is arranged in
the first annular groove,
wherein a second annular groove is formed in the main
body and confronts the first annular groove of the sleeve,
a second seat member confronting the first seat member
is provided in the second annular groove, the second seat
member sliding against the valve body, and
wherein multiple cutouts are provided on a side of the fluid
outlet port of the stopper, whereas small projections are
provided on the handle at a predetermined distance on
each side of the guide member at positions correspond-
ing to the positions of the multiple cutouts, the stopper
being attachable and detachable with respect to the main
body by engagement of the small projections in the
cutouts.
2. The flow path opening/closing valve according to claim
1, wherein an elastic member is provided in the first annular
groove of the sleeve so as to contact the seat member.
3. The flow path opening/closing valve according to claim
2, wherein the elastic member is an o-ring.
4. The flow path opening/closing valve according to claim
1, wherein an elastic member is provided in the second annu-
lar groove formed in the main body so as to contact the other
seat member.
5. The flow path opening/closing valve according to claim
4, wherein the elastic member is an o-ring.
6. The flow path opening/closing valve according to claim
1, wherein a first screw member is provided on the stopper, a
second screw member is provided on the main body, and by
screw-engagement between the first screw member and the
second screw member, the sleeve is pressed via the stopper,
whereby the sleeve is pressed into contact with the valve
body.
7. The flow path opening/closing valve according to claim
1, wherein the sleeve and the stopper are separate and
whereby the sleeve is pressed, via the stopper, into contact
with the valve body via the stopper.
8. The flow path opening/closing valve according to claim
1, wherein the guide member is substantially cylindrical.
9. The flow path opening/closing valve according to claim
8, wherein the outer diameter of the guide member is smaller
than the inner diameter of the stopper, and the guide member
fits into the stopper when the small projections are inserted
into the multiple cutouts.
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